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AMEND rtffT NO. 1 MARCH 1986 
TO 

15:10505-1983 CODE OF PRACTICE FOR CONSTRUCTION OF 
FLOORS AND ROOFS USING PRECAST CONCRETE WAFFLE UNITS 



(Page 5, clause 4.4) - Add the following sentence 
at the end of the clause: 

"Guidelines for design of floors/roofs using waffle 
units is given at Appendix B.* 

(Page 9, Appendix A) - Add the following new 
Appendix B after A-2.1: 

APPENDIX B 
(Clause k.h) 

GUIDELINES FOR DESIQi OF FLOORS/ROOFS 
USIHG WAFFLE UNITS 

B-1. LOADS AND FORCES 

B-1,1 Loads and forces shall be taken in accordance 
with clause IT of IS: 1456-19T8*. In addition, slab 
should be checked for incidental concentrated load 
which is likely to occur during the construction. 

B-2. ANALYSIS OF FLOORS/ROOFS 

B-2.1 The floor/roof with waffle units up to a span of 
6 metres having ribs of width not less than 100 mm 
(excluding thickness of precast waffle ribs) apaced 
at not more than 750 mm may be analysed as solid slab 
spanning in two directions at right angles in accordan 
with 23.'+ of IS:li56-1978* or as flat slab in accordanc 
with 30 of 13:1*56-1978*. 



*Code of practice- for plain and reinforced concre 
(third revCaion). 



LV-2.;? Tht: IM ooi'/root" vlLh wafrie unit:; having ;;[vin of 
iiore that! 6 in and a rib spucing of more tJiaij 750 mm 
shall be designe-i as slab and grid beam system. The 
shear at the interface of {jrecast and in-sltu concrete 
Ghnll he calcu_l.at;ed and nuitable shear keys/ shear 
reinforcement nliall be provided to avoid aeparation. • 

NOTE - VAien the span of waffle \jnit is more than 
■('SO nan, the structural desif.^n of the unit cliould 
be MVide . 

B-3. COOTROL OF DE!' LtCTION 

D-3.1 If the system is analysed as per li-2,1, the 
deflection shall be restricted in accordance with 23 of 
IS: '156-1970*^ and the depth of rib of the unit shall be 
considered as depth of slab. 

D-3,2 If the system Is analysed as per D-2.2, tlie 
deflection should be restricted in accordance with 
22.1, 22.2 and 23 of IS: 'i 56-1970** . 

B-ii. DEFAILIHG OF HEINFORCEMl^TJT 

IJ-1<,1 Shear stress in tlie ribs shall be calculatod ns 
per IS: 1(5 6-1978*. 

li-'».2 Detailing of the r einforcejnent shall be done 
in accordance with clauae 25 of IS: 'r;6-1970'* . 



"Code of practice for plain and reini'orced concrete 
( tJiiixi I'euieioii) . 
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Indian Standard 

CODE OF PRACTICE FOR 

CONSTRUCTION OF FLOORS AND ROOFS 

USING PRECAST CONCRETE WAFFLE UNITS 

0. FOREWORD 

0.1 This Indian Standard was adopted by the Indian Standards 
Institution on 28 February 1983, after the draft finalized by the Prefab- 
ricated and Composite Construction Sectional Committee had been 
approved by the Civil Engineering Division Council. 

0.2 The schotiio consists of a nominally reinforced precast open box type 
concrete units called waffle units laid in a grid pattern and cast-in-siiu 
concrete in the joints between the units with the reinforcement prov'ded 
in the joints. Minimum thickness of top screed is provided depending 
upon structural and functional requirements. The finished slab has a 
pleasant grid paitern in the ceiling. The scheme is suiiable for 
roofs/floors spanning in two directions. 



1. SCOPE 

1.1 This standard c(>v<ms the details of construction of floors and roofs 
using precast concrete wallle luiits. 

2. DETAILS OF THE SCHEME 

2.1 Precaist Unit 

2.1.1 Shape -The units are of the shape of an inverted trough, square, 
rectangular, triangular or any other shape. The ribs of the units may be 
given an outward slope to enable the precast components to demould 
easily and also to enable them to act monolithically with casi-in-situ 
beams in joints between the units. 

Typical details of cross-section of square waHle slab unit and cross- 
section of floor/roof using waffle units are shown in Fig. 1 and 2 
respectively. 
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■NUT EMBEDDED 
IN UNIT 




Fig. 1 Typical Sq^uare Waffle Slab Unii 



CAST IN SITU CONCRETE -A TOP SCREED 







« I 



REINFORCEMENT , 

IN JOINTS->^ ^PRECAST WAFFLE UNIT 

Fio. 2 Typical Section of Floor using Waffle Units 
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2.1.2 Size — The lateral dimensions of the units should be modular 
( see IS : 6820-1972* ). The depth of the unit shall be as per structural 
design and will vary according to loads and spans. The minimum 
thickness of the flange and web of the units shall be 25 mm. 

3. MATERIALS 

3.1 General — The inaiciial used for the f onsiruction shall conform to 
IS .456-19781. 

4. STRUCTURAL DESIGN 

4.1 Th<; grid slab shall be analysed l)y any of the accepted methods of 
analysis. 

4.2 The precast units shall have adequate strength and stability in 
accordance with relevant code of practice ( IS : 456-1 978| ) during th» 
following stages: 

a) Denioulding; 

b) Handling, stacking, transporting and placing; and 

c) With ail design loads together with dead load of in-situ concrete 
in ji)int.s. 

NoiK — Wlicrc porllanri po/zfijana cement is used delayed strength development 
at the early ages shall be considered. 

4.3 Loads shall be in accordance with IS : 875-1964J. 

4.4 For calculating the limit state of collapse at the critical cross sections, 
at stage of demoulding and handling, a load factor of at least \'5 shall 
be applied for calculating the design limit stale of i ollapso load. 

5. MOULD 

5.1 The mould used for inaiutfacniring watHe slabs normally consists of 
two parts (a) bottom mould and (b) side moulds. The bottom mould 
can be made out of timber, masonry, conrrcte, steel FRP, plastic or any 
other material acceptable to engineer-iii-charge. The side motdds simi- 
larly can be timVier, steel, FRP or jjlastic. When using masonry or 
concrete moulds, the top surface shall be finished to the required accu- 
racy and made smooth. 

In case of masonry motilds, the us<> of chicken mesh or fibre 
reinforcement in the top surface will help in making the mould last 
longer for higher efficiency. Admixtures for higher strength of concrete 
can also be used. 



*Recorntiiendaiions for iiioduhir co-ordinaliim rules for iiiodtdar planning. 

fCode of pra( tice for plain and reinforced concrete ( Ihirj revision ). 

JC.ode of practice for structural safety of buildings : Lo.iding standards {fintTtvisiun ). 
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6. REINFORCEMENT IN PRECAST UNIT 

6.1 Reinfoi cement shall be provided according to the structural require- 
ments. Any mesh type of reinforcement/welded mesh/expanded 
metal/chicken mesh with a maximum spacing of 100 mm both ways shall 
be provided. 

7. CONCRETE 

7;1 Mix — The concrete mix shall be of minimum grade M 20 as per 
IS : 45fi-1978*. 

8. CASTING AND CURING 

8.1 Mechanical vibration either through mould/table vibrators or screed 
vibrator is essential to ensure good compaction. Needle vibrators can be 
used for compacting concrete in the ribs and screed vibrators can be 
used for compacting concrete in the flange. For larger factories, concrete 
placing machine which level, vibrate and finish the concrete units can be 
advantageously utilized. 

8.2 Curing shall be done according to IS : 456-1978*. If necessary, low 
pressure steam curing may be provided to get early stripping/release 
strength. 

9. TOLERANCES 

9.1 Tolerances on the dimensions shall be as follows: 

a) I^ength/breadth — • ± 5 mm or i O'l percent whichever is 
greater, and 

b) Thickness - - ± 2 mm. 

10. SAMPLING AND TESTING OF UNITS 

10.1 Sampling — Sampling shall be done in accordance with 
Appendix A. 

10.2 Load test on floor/roof shall be carried out in accordance wiih the 
pro\'isions of IS ; 456-1978*. 

11. TRANSPORTATION AND ERECTION OF PRECAST 
ELEMENTS 

11.1 Lifting Hooks — Wherever lifting hooks/holes are used these shall 
be provided at structurally advantageous points to facilitate demoulding 
and ereciion of the piecast unit. The lifting hooks can be formed out of 

•Code o( practice for plain and reinforced concrete ( ihiril revUion ). 
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noimal mild stn 1 luiiifoiriiig liars with aiioqiiate canyiiiiJ capaciiy to 
carry the self wcij^ht duriii;-; tlcrnoiilding, haruUing and cK-dioii. Alui 
erection, the hooks can ho cither cut or bent down inside the sciced or 
joint concrete that will Ije laid subsequently. 

11.2 Stacking of Units — After removal from moulds the ])recast 
units shall be Slacked over support phucd at about 1, 6 of sjian fiom ends. 
Care shall be taken to see that no sup])oil is iil.ued at the centre of s])an. 

11.3 Transportation I'm- lianspoi liii'.; ami erectinsJ the units, roj)e 

slinfTS shall he tied near the ends at 1/f) ol ihc leu'jth from either end of 
the unit. In case tiie units aie transporttul in tiolleys, the overhang of 
the units from the trolley shall not be moie tlia;i 1/:') ol length, '{"he units 
shall be lifted manuady or with tlw help ol chain pulley blocks or 
mechanically with a hoisi or a crane. 

11.4 The imits shall be placed ami aliniied side liy side across the s])an 
to be covered. I'lacim; ol units shall be slai toil from one end of the 
building. 

12. CURING OF IN-SITU CONCRETE IN JOINTS 

12.1 T)ie in-situ concicte in the joint shall be cured for at least 7 days 
in accordance with IS : 456-1978*. '1 he concrete shall be then allowed 
to dry [or at least a week. A coat of cement slurry may be applied to 
the joints to fdl the hairline ciacks that iiu<;hl have de\'elo|)ed. 

13. FIXTURES 

13.1 Designers shall indicate provisions for fixtures like fanhooks/inserts/ 
electric conduits, etc, to be iiicor|)ora!ed w ithin tlu; precast units or the 
in-situ joints/screeil concrete. 

13.1.1 In case of concealed wiring, conduits may be placed within the 
joints along the length or within the screed before concreting. If adequate 
thickness is a\ailal)le this may l)e concealed within the iloor/roofs finish. 

13.1.2 Holes, openings and fixtures rec[uircd to be provided within tlie 
precast units shall be fixed actiiiately with adequate embedment at the. 
precasting stage. Drilling of holes/cutting of edges shall not be made 
otherwise permitted by the Kngineer-in-C"harge. 

14. FLOOR FINISH 

14.1 In case of floor slab, the floor finish shall be done in accordancr- 
with relevant Indian Standard Code of practice. 



•Code of practice for plain and reinforced concrete { lliiid rtiision 

7 
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14.2 To provide adiKjuate resistance against itnpact/aroiistic treatment 
the floor thickness at any ])Iace shall not he less than 75 tnni. 

15. ROOF TREATMENT 

15.1 Afieqnate water J)roo^ln^' and theunal ins\ilation to suit local 
climatic ronditlons shall be adopted in accordant c with relevant Indian 
Standard C^ode of p.aciice. 



APPENDIX A 

( Clame lO.l ) 
SAMPLING PROCEDURE FOR PRECAST SLAB UNITS 

A-1. LOT 

A-1.1 All the precast slah units of the same size, nian\ifactiired from the 
same material under similar conditions of production shall he grouped 
togsther to constitute a lot. 

A-1.2 The number of units to be selected from each lot fo dimensional 
requirements shall depend upon the size of the lot and shall be in 
accordance with col 1 and 2 of Table 1. 

TABLE 1 SAMPLE SIZE AND REJECTION NUMBER 

( Clauses A-1.2 rtWA-2.1 ) 



Lot Sizk 


Fni.ST Sa.mpik 


Skcono 




FlUST 




SnoNp 




Size 


S.WIPLIO SiXK 


Rr: 

N 


I.IKCTlliN 
IMBEll 


I< 


I'.ll'CTlO.S 

Nr.MuER 


(1) 


(2) 


(3) 




(4) 




(5) 


Up to 100 


5 


5 




2 




2 


101 to 300 


8 


8 




2 




2 


301 to 500 


13 


13 




2 




2 


501 and above 


20 


20 




3 




4 



A-1. 2.1 The units shall be selected from the lot at randoin. In order 
to ensure the randomness of selection, procedure given in IS : 4905-1968* 
may be followed. 



•Methods for random lampling. 
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A-2. NUMBER OF TESTS AND CRITERIA FOR CONFORMITY 

A-2.1 All the slab units selected at random in accordance with col 1 
and 2 of Table I shall be subjected to the dimensional ie<jiiiiements. A 
unit failing to satisfy any of the dimensional requirements shall be 
termed as tiefective. The lot shall be considered as conforming to the 
dimensional recjuirements if no defective is found in the satiiple, and 
shall be rejected if the number of defectives is gi eater than or equal to 
the first rejection number. If the number of defectives is less than the 
first rejection number, the second sami>le ol the same size as taken in the 
first stage shall be selectcJ from the lot at landoui and subjected to the 
dimensional requircmen's. The mimber of defectives in the first sample 
and the second sampli shall be combined and if the combined number 
of defectives is less llian the second rejection number, ilw lot shall be 
considered as conforming to the dimensional requirements; otherwise 
not. 
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